Rapid change of glucose concentration promotes mesangial cell proliferation via VEGF: inhibitory effects of thiazolidinedione.
Diabetic nephropathy is a common complication in diabetes mellitus (DM). Thiazolidinedione (TZD) is thought to ameliorate diabetic nephropathy, however, the mechanism has not been elucidated. We hypothesized that VEGF participates in the pathogenesis of diabetic nephropathy and that TZD may be beneficial for the treatment of diabetic nephropathy through its effect on VEGF. Increased VEGF expression was demonstrated in the glomeruli of DM rats and rat mesangial cells (RMC) incubated with high medium glucose. It was also demonstrated that VEGF promoted mesangial cell proliferation, which was inhibited by TZD. It was shown that a rapid fall and rise of ambient glucose concentration induces more VEGF production and cell proliferation in RMC than in cells with continuously high glucose medium, which was also inhibited by TZD. Prostaglandin J2 and protein C kinase inhibitors significantly inhibited [3H]thymidine incorporation in RMC incubated with VEGF, which was inhibited by TZD. These findings indicate that a rapid change of glucose concentration promotes RMC proliferation by the increased production of VEGF. TZD has an inhibitory action through, at least in part, PPAR-gamma.